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Introduction 48
Non-invasive sampling approaches such as fur, feather or claw are invaluable in field-based 49 monitoring studies to understand levels of pollution in wildlife species, particularly for 50 protected species, such as bats (Dauwe et al., 2000; D'Havé et al., 2006) . These methods are Hair sampling is highly suited as a non-invasive sampling technique as hair is easily 56 accessible, stable, and its storage does not require restricted conditions (Appenzeller and particularly when comparing concentrations determined in fur versus internal organs. A recent 90 study on the utility of bat fur to assess metal exposure using a relative small sample size 91 (Flache et al., 2015) . Only one study has correlated Pb concentrations in hair and different 92 tissues of fruit bats (Pteropus species), but this was also from a restricted number of 93 individuals and for a limited geographic area (Hariono et al., 1993) .
94
This research therefore investigated the suitability of bat fur as a non-invasive bioindicator of To select the bats for analysis, data on metal concentrations in soils from the locations at 116 which the 3,000 bats were found were acquired from the National Soil Resources Institute
117
(NSRI) soil dataset (5 x 5 km resolution). The subsample of 193 bats was then selected to 118 reflect the frequency distribution of soil metal concentrations across England and Wales (from 119 the NSRI dataset). We first selected the samples to obtain similar frequency distribution from 120 the soil concentrations of the locations in which bat were collected and the soil concentrations 121 across the area of England and Wales, for each metal studied. Next, we purposefully included 122 bats from soils with extreme concentrations of metals in soils to give complete spatial 123 coverage across the area of England and Wales ( Figure S1 ). We then tested for correlations 124 between soil concentrations in the 5 x 5 km grid cell where a bat was collected and the 125 specific tissue concentrations of that individual.
126
Prior to analysis, individuals were dissected to excise kidneys (n=191), liver (n=191), 127 stomach (and stomach content) (n=168), fur (n=192) and bones (humerus, radius and femurs) 128 (n=192). A small sample of 0.14 (± 0.19) g of fur (wet weight) was shaved using a ceramic 129 scalpel, which corresponds to 8.6 x 10 -3 (± 5.5 x 10 -3 ) g of fur sample in constant dry weight. digested on a hot block at 100°C for 1 hour in 1 ml of nitric acid, followed by another hour at
Quantification of metal concentrations

142
100°C following addition of 0.2 ml of hydrogen peroxide. Digests were made up to a fixed 143 volume of 10 ml with Millipore water to obtain a final digest containing 10% acid.
144
Calibration standards were prepared in the same acid matrix.
145
A constant amount of the internal standards (rhodium and indium) was added to all tubes. Table S1 (Supplemental 170 information). Data analyses were performed with the software R version 2.12.1.
172
Results and discussion
173
We observed significant positive relationships between concentrations of metals in fur and 174 concentrations in the other internal tissues studied (stomach, kidneys, liver and bones) ( Table   175 1, Figure 1 , and Figure S2 ). The exceptions were observed for Zn and liver, for which the 176 relationship was negative and non-significant, and Zn and kidneys, and Pb and liver for which 177 the relationships were non-significant (Table 1, Figure S2 ). Similar results have been 
185
We found stronger positive correlations for non-essential than essential metals (Table 1 ,
186
Figure 1, Figure S2 ), which can be due to their regulation by homeostatic mechanisms fish and mammals tissues (Gellein et al., 2008; Hendrickx et al., 2003; Quan et al., 2002; ) . overestimation of our concentrations of metals in fur samples cannot be excluded.
286
In conclusion, our data suggest that fur is suitable for monitoring long-term, chronic as well as 
